Serial Number: 09/98 1 ,6 1 4 Group Art Unit: 2812 

REMARKS 

Claims 1-24 are pending in the present application. 

In the Office Action, claims 1, 3, 6-1 1, 13 and 16-20 are rejected under 35 U.S.C. 102(e) as 
anticipated by US 6,552,763 to Kouya (Kouya). 

Reconsideration and withdrawal of the rejections is respectfully requested. Applicants 
submit the attached Declaration under 37 C.F.R. 1.131 to show that they made the presently 
claimed invention before September 22, 2000, which is the effective date of Kouya. A certified 
copy of prior Japanese application No. 2000-115657 (JP'657) filed on April 17, 2001 by the 
present inventors, a verified English translation of JP'657, and a marked-up copy of the present 
application showing the changes with respect to JP'657, are attached with the Declaration. 

It is noted that JP'657 lists Senri Yoshikawa as an inventor whereas the present application 
lists Senri Kondou as an inventor because Ms. Yoshikawa changed her name to Senri Kondou due 
to marriage after the filing date of JP'657, as stated in the Declaration. 

Further, the Declaration establishes that the inventors were in possession of the presently 
claimed invention and had reduced the invention to practice before September 22, 2000. In 
particular, passages of JP'657 that provide support for the present claims are listed in the 
Declaration. Reference is also made to the Examples of JP'657. Accordingly, Kouya is removed 
as a reference against the presently claimed invention. 

In view of the above, it is submitted that the rejections should be withdrawn. 

In conclusion, the invention as presently claimed is patentable. It is believed that the claims 
are in allowable condition and a notice to that effect is earnestly requested. 
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Serial Number: 09/981,614 



Group Art Unit: 2812 



In the event there is, in the Examiner's opinion, any outstanding issue and such issue may 
be resolved by means of a telephone interview, the Examiner is respectfully requested to contact 
the undersigned attorney at the telephone number listed below. 

In the event this paper is not considered to be timely filed, the Applicants hereby petition 
for an appropriate extension of the response period. Please charge the fee for such extension and 
any other fees which may be required to our Deposit Account No. 50-2866. 

Respectfully submitted, 



Atty. Docket No. 020586 

1250 Connecticut Avenue NW Suite 700 

Washington, D.C. 20036 

Tel: (202) 822-1100 

Fax: (202)822-1111 

Customer No.: 38834 

NES:rep 

Ends.: Petition for one-month extension of time 
Declaration under Rule 1.131 
Certified copy of JP 2000-1 15657 (JP'657) 
Verified English translation of JP'657 

Marked-up copy of present application showing changes with respect to JP'657 



WESTERMAN, HATTORI, DANIELS & ADRIAN, LLP 




Nicolas E. Seckel 
Attorney for Applicants 
Reg. No. 44,373 
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Atty. Docket: 020586 

IN THE UN^gp^I^ES PATENT AND TRADEMARK OFFICE 
In re the Application of: 

Eiji HAMAMOTO et al. Confirmation No.: 5817 

Serial Number: 09/981,614 Group Art Unit: 2812 

Filed: October 16, 2001 Examiner: LINDSAY JR, WALTER LEE 

For: METHOD OF PRODUCING POLARIZING PLATE, AND LIQUID CRYSTAL 
DISPLAY COMPRISING THE POLARIZING PLATE 
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DECLARATION UNDER 37 CFR 1.131 



Honorable Commissioner of Patents g § pry 

P.O. Box 1450 o ^ Ci : 

Alexandria, VA 22313-1450 g co 

f s m 
^ s o 

Sir: g 

We, Eiii HAMAMOTO , Youichirou SUGINO . Kazuki TSUCHIMOTO , Senri 
KONDOU (formerly Senri YOSHIKAWA) . and Seiichi KUSUMOTO , all citizens of Japan , 
hereby declare and state: 

1. Credentials 

We are the named inventors in the above-identified application. 

2. Purpose of this Declaration 

A purpose of this Declaration is to show that the invention claimed in the present 
application was made before September 22, 2000, which is the filing date of U.S. patent No. 
6,552,763 to Kouya (Kouya), so that Kouya is not prior art under 35 U.S.C. 102(a) or (e) in 
the present application. 

3. Showing of Facts 

The showing of facts made in the present Declaration is based on prior Japanese 
application No. 2000-115657 (JP'657), which was filed in the Japanese Patent Office on April 
17, 2000 in the name of the inventors in the present application. A certified copy of JP'657 
and a verified English translation of JP'657 (the JP'657 translation) are attached to this 



Declaration. Priority of JP'657 is not claimed under the Paris Convention in the present 
application because the present application was filed on October 16, 2001, which is more than 
one year after the filing date of JP'657. 

The undersigned declare that they are the named inventors in the present application 
and in JP'657, and that they are familiar with the invention, JP'657 and the present 
application. 

Further, the undersigned declare that the invention claimed in the present application 
was made by the inventors before April 17, 2000. In support of this declaration, a copy of 
JP'657 accompanied with a verified English translation of JP'657 are submitted, which shows 
that the inventors had conceived and reduced to practice the presently claimed invention before 
April 17, 2000. 

Specifically, the disclosure in JP'657 is substantially identical to the disclosure in the 
present application. Differences are shown in the attached marked-up copy of the present 
specification showing the changes with respect to the JP'657 translation. Support for the 
claims in the present U.S. application is found in JP'657 as follows, reference being made to 
the JP'657 translation: 

?? Claim 1,11: paragraph 0006, 0027 

?? Claim 2, 12: paragraph 0008 

?? Claim 3, 13: paragraph 0012 

?? Claims 4-5, 14-15: paragraphs 0014, 0018 

?? Claims 6-10, 16-20: paragraph 0027 

?? Claims 21-24: paragraph 0058 (Table 1) 
JP'657 was filed in the name of the present inventors Eiji HAMAMOTO , Youichirou 
SUGINO, Kazuki TSUCHIMOTO , Senri KONDOU (formerly Senri YOSHIKAWA1 and 
Seiichi KUSUMOTO , as shown in the opening pages of the. JP'657 translation. Ms. Senri 
YOSH1KAWA changed her name to Senri KONDOU due to marriage after the filing date of 
JP'657. 

Thus, in JP'657, the present inventors described the subject matter of the present 
invention substantially as claimed in the claims of the present application. Therefore, JP'657 
evidences that the present inventors were in possession of the present invention as claimed in 




the present application before April 17, 2000. 

In addition, in the specification of JP'657, the present inventors reported experimental 
results substantially identically as the experimental results reported in the present specification. 
Therefore, the experimental results reported in JP'657 evidence that the present inventors had 
reduced to practice the invention claimed in the present application before April 17, 2000. 

4. Conclusion 

The disclosure in JP'657 evidences that the inventors in the present application were in 
possession of the invention claimed in the present application before the effective date of 
Kouya. As a result, Kouyia is not prior art as to the presently claimed invention. 

The undersigned declare that all statements made herein of his/her own knowledge are 
true and that all statements made on information and belief are believed to be true; and further 
that these^ statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under § 1001 of Title 18 of the 
United States Code and that willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

Signed this day of Och.L^ 2003 Biji M*m^#ia-/'o 

Eiji HAMAMOTO 

Signed this (otk day of Qc fobeh 2003 fe uf cJiFro u Sv^/fto 

Youichirou SUGINO 

Signed ^this 22rtA day of OcX-&l>eJ~ 2003 H&$<#^ Jce^^t^- 

idizuki TSUCHIMOTO 

Signed this day of OctoUl^ 2003 RetOrt feohdou, 

Senri KONDOU 

Signed this 3oiL day of October 2003 Q&JTcLj kOsm^oia 

Seiichi KUSUMOTO 

Attachments: Certified Copy of JP 2000-115657 

Verified English Translation of JP 2000-115657 

Marked-Up Copy of Present Specification Showing Changes with Respect to 
JP 2000-115657 
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US Patent Application Serial No. 09/981,614 

TITLE OF THE INVENTION: METHOD OF PRODUCING POLARIZING 
PLATE, AND LIQUID CRYSTAL DISPLAY COMPRISING THE 
POLARIZING PLATE 

I, Yoshie HAGA, professional patent translator, whose full post office 
address is IKEUCHI-SATO & PARTNER PATENT ATTORNEYS, 26 th Floor, 
OAP Tower 8-30, Tenmabashi 1-Chome, Kita-ku, Osaka-shi 530-6026, Japan, 
am the translator of the documents attached and I state that the following is 
a true translation to the best of my knowledge and belief of JP 2000-115657 
A(R4006). 

At Osaka, Japan 

DATED this October 3, 2003 
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[Document Name] SPECIFICATION 

[TITLE OF THE INVENTION] METHOD OF PRODUCING 
POLARIZING PLATE, AND LIQUID CRYSTAL DISPLAY 
[CLAIMS] 

[Claim l] A method of producing a polarizer having transmittance of at 
least 35% and a polarization degree of at least 90%, and a method of 
producing a polarizing plate comprising a polarizer whose moisture content 
is in a range from 5% to 30% when a protective layer is bonded to at least 
one surface of the polarizer, 

(where a measurement value is obtained by a calculation based on an 
equation of moisture content (%) = [(A — B) / B] x 100, when A denotes 
weight of the polarizer before bonding and B denotes weight of the polarizer 
after being kept in a dryer of 120°C for seven hours). 

[Claim 2] The method of producing a polarizing plate according to claim 
1, wherein surface roughness of the polarizing plate in a direction 
perpendicular to the stretching direction is 0.04 \im or less on the basis of 
the centerline average roughness. 

[Claim 3] A method of producing a polarizing plate, wherein a reflecting 
plate or a semitransparent reflecting plate is bonded to a polarizing plate 
produced according to the method of claim 1 or 2 so as to form a reflective 
polarizing plate or a semitransparent reflective polarizing plate. 

[Claim 4] A method of producing a polarizing plate, wherein a 
retardation plate or a X plate is bonded to a polarizing plate produced 
according to the method of claim 1 or 2 so as to form an 
ellipticallypolarizing plate or a circularly-polarizing plate. 

[Claim 5] A method of producing a polarizing plate, wherein a viewing 
angle compensating plate or a X plate is bonded to a polarizing plate 
produced according to the method of claim 1 or 2 so as to form a polarizing 
plate. 

[Claim 6] A method of producing a polarizing plate, wherein a 
brightness-enhanced film is bonded by using either an adhesive or a 
pressure- sensitive adhesive to a polarizing plate produced according to the 
method of claim 1 or 2 so as to form a polarizing plate. 

[Claim 7] A liquid crystal display comprising a polarizing plate produced 
according to a method of any of claims 1-6 and provided to at least one 
surface of a liquid crystal cell. 
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[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical field the invention pertains] 

The present invention relates to the field of polarizing plates for a 
liquid crystal display (LCD) and a liquid crystal display using polarizing 
plates. More specifically, the present invention provides a method of 
producing a polarizing plate having an improved appearance and also a 
liquid crystal display comprising the polarizing plate. In this context, 
"improved appearance" means that a protective layer of the polarizing plate 
substantially has no irregularities like grooves on a record caused by 
stretching of a polarizing film bonded to the protective layer. Such a 
polarizing plate can provide clear images even when reflected light is 
applied. 
[0002] 

[Prior art] 

Recently, the use of LCDs in personal computers (PCs) or the like 
has increased sharply, and they have been used for monitors as well. 
[0003] 

Typical polarizing plates used for display devices such as LCDs are 
produced from polyvinyl alcohol (PVA) films or the like. The PVA films are 
dyed with dichroic iodine or dichroic dyestuff, and then crosslinked with 
boric acid, borax or the like. The films are then stretched uniaxially. The 
stretching step can be included in the dyeing and/or crosslinking steps. 
Alternatively, the film can be stretched before and/or after the dyeing and/or 
crosslinking steps. In general, the film is dried in a dryer or the like after 
the dyeing and crosslinking steps, and it is bonded to a protective layer such 
as a triacetylcellulose (TAC) film through an adhesive. 
[0004] 

A polarizing plate used for a LCD is required to have high 
transmittance and a high polarization degree. For this purpose, a PVA film 
should be stretched at a high ratio. However, when a PVA film is stretched 
at a high stretch ratio, irregularities like grooves on a record may be 
generated on the polarizer surface, and this will impair the appearance. 
The irregularities can be recognized even through a protective film like a 
TAC film or a polyethylene terephthalate (PET) film bonded to the polarizer. 
As a result, images provided by the polarizing plate will be blurred when 
reflected light is applied. 
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[0005] 

[Problem to be solved by the invention] 

The present invention provides a method of producing a polarizing 
plate having an improved appearance and also a liquid crystal display 
comprising the polarizing plate. In this context, "improved appearance" 
means that a protective layer of the polarizing plate substantially has no 
irregularities like grooves on a record caused by stretching of a polarizing 
film bonded to the protective layer. Such a polarizing plate can provide 
clear images even when reflected light is applied. 
[0006] 

[Means for solving problem] 

In a method of producing a polarizing plate according to the present 
invention, a protective layer is bonded to at least one surface of a polarizer 
so as to provide a polarizer having transmittance of at least 35% and a 
polarization degree of at least 90%. This method is characterized in that 
moisture content of the polarizer is in a range from 5% to 30% during a step 
that the protective layer is bonded to the polarizer. (A measurement value 
is obtained by a calculation based on an equation of moisture content (%) = 
[(A — B) / B] x 100, when A denotes weight of the polarizer before bonding 
and B denotes weight of the polarizer after being kept in a dryer of 120°C 
for seven hours.) When the moisture content is less than 5%, the polarizer 
becomes hard. This causes irregularities like record grooves on the surface, 
and a crosslinking agent tends to be deposited from the polarizer so as to 
deteriorate the appearance. Moisture content over 30% will cause some 
disadvantages such as adhesion failure when the polarizer is bonded to a 
protective layer such as a TAC film. Moreover, irregularities occur due to 
discoloring of iodine in the polarizing plate during a drying treatment 
subsequent to bonding of the TAC film. 
[0007] 

A further preferred range for the moisture content of the polarizer is 
from 9% to 27%. 
[0008] 

The surface roughness of the polarizing plate in a direction 
perpendicular to the stretching direction plate is at most 0.04 [im on the 
basis of the centerline average roughness. When the roughness exceeds 
0.04 jim, visual recognition of irregularities may be facilitated. That is, 
irregularities will be prominent. 
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[0009] 

In one embodiment, the polarizing plate can be either a reflective or 
a semitransparent reflective polarizing plate obtained by bonding either a 
reflecting plate or a semitransparent reflecting plate onto any of the 
above-mentioned polarizing plates. 
[0010] 

In one embodiment, the polarizing plate can be obtained by bonding 
a retardation plate or a X plate onto any of the above-mentioned polarizing 
plates so as to cope with either elliptically or circularly polarized light. 
[0011] 

In one embodiment, the polarizing plate can be obtained by bonding 
a viewing angle compensating film onto any of the above-mentioned 
polarizing plates. 
[0012] 

In one embodiment, the polarizing plate can be obtained by bonding 
a brightness-enhanced film onto any of the above-mentioned polarizing 
plates by using an adhesive or a pressure-sensitive adhesive. 
[0013] 

A liquid crystal display according to the present invention comprises 
a liquid crystal cell and a polarizing plate prepared in the above-mentioned 
process, and the polarizing plate is provided to at least one surface of the 
liquid crystal cell. 
[0014] 

[Mode for carrying out the invention] 

According to a method of producing a polarizing plate, a polarizer 
having a polarizing function is obtained by subjecting a PVA film to 
respective steps such as swelling, dyeing, stretching, crosslinking and 
drying. Later, the polarizer is bonded to a protective film of TAC, PET or 
the like through an adhesive or a pressure-sensitive adhesive so as to 
provide a polarizing plate. 
[0015] 

There is no specific limitation on the order of four steps of swelling, 
dyeing, stretching and crosslinking. Some or all of the four steps can be 
performed simultaneously. 
[0016] 

In the present invention, irregularities like record grooves on the 
polarizer or on the polarizing plate can substantially be prevented by 
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limiting the moisture content of the polarizer in a range from 5% to 30% 
during a step of bonding the polarizer and the protective layer. 
[0017] 

Generally, a polarizer of a PVAfilm, which is processed through 
steps including swelling, dyeing, stretching, crosslinking and drying, is 
wound into a roll for the following steps. Such a polarizer can be produced 
in a continuous series of steps including adjustment of the moisture content 
of the polarizer by humidification or the like, before bonding the polarizer to 
a protective layer such as a TAC film. 
[0018] 

Atypical process of producing a polarizing film comprises three 
steps of dyeing, crosslinking and stretching. In a dyeing step, a PVAfilm is 
dyed in a bath containing dichroic iodine or dyestuff. In a crosslinking step, 
the film is crosslinked in a bath containing a PVA-crosslinking agent such as 
boric acid and borax. In a stretching step, the PVA film is stretched. 
Stretching is often performed simultaneously with the dyeing and 
crosslinking steps, but it can be carried out separately. Alternatively, the 
dyeing step and the crosslinking step can be performed at the same time. 
Subsequent to the three steps, the PVA film is dried and then, a protective 
layer such as a TAC film or a PET film is bonded to at least one surface of 
the PVAfilm. 
[0019] 

In one embodiment, a polarizer (polarizing film) is prepared from a 
conventional film comprising a suitable vinyl alcohol-based polymer such as 
polyvinyl alcohol and partially formalized polyvinyl alcohol. The film is 
treated in a suitable order and a suitable process, for example, dyeing with a 
dichroic substance selected from, e.g., iodine and dichroic dyestuff, 
stretching and crosslinking. A preferable polarizer will transmit linearly 
polarized light when natural light enters. It is more preferable that the 
polarizer has excellent optical transmittance and polarization degree. 
[0020] 

Any appropriate transparent film can be used for a protective film to 
form a transparent protective layer on at least one surface of a polarizer 
(polarizing film). One typical and non-limiting example of polymers for the 
protective film is an acetate -based resin such as triacetylcellulose. 
[0021] 

A transparent protective film preferred especially from the aspect of 
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polarizing characteristics and durability is a TAC film having a surface 
saponified with an alkali substance or the like. Transparent protective 
films formed on both surfaces of a polarizing film are not necessarily made 
of identical polymers. 
[0022] 

A transparent protective film used for the protective layer can be 
treated to provide properties such as hard coating, antireflection, 
anti-sticking, diffusion and anti-glaring, as long as the purposes of the 
present invention are not sacrificed. Hard coating treatment is applied, for 
example, to prevent scratches on the surfaces of the polarizing plate. A 
surface of the transparent protective film can be applied with a coating film 
of a cured resin with excellent hardness and smoothness, e.g., a 
silicone-based ultraviolet -cure type resin. 
[0023] 

Antireflection treatment may be applied to prevent reflection of 
outdoor daylight on the surface of the polarizing plate. Such an 
anti-reflection film or the like can be formed in a known method. 
Anti-sticking treatment is applied to prevent adherence of adjacent layers. 
Anti-glare treatment is applied to prevent visibility of light transmitted 
through the polarizing plate from being hindered by outdoor daylight 
reflected on the polarizing plate surface. Anti-glare treatment can be 
carried out by providing microscopic asperity on a surface of a transparent 
protective film in an appropriate manner, e.g., by roughening the surface by 
sand-blasting or embossing, or by blending transparent particles. 
[0024] 

The above-mentioned transparent fine particles will be selected from 
silica, alumina, titania, zirconia, stannic oxide, indium oxide, cadmium 
oxide, antimony oxide or the like, and the particles have an average 
diameter ranging from 0.5 jxm to 20 |um. Inorganic fine particles having 
electroconductivity can be used as well. Alternatively, the particles can be 
organic fine particles comprising, for example, crosslinked or uncrosslinked 
polymer particles. An amount of the transparent fine particles ranges from 
2 weight parts to 70 weight parts, and generally, from 5 weight parts to 50 
weight parts, for 100 weight parts of a transparent resin. 
[0025] 

An anti-glare layer comprising transparent fine particles can be 
provided as the transparent protective layer or a coating layer applied onto 
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a transparent protective layer surface. The anti- glare layer can function as 
a diffusion layer to diffuse light transmitted through the polarizing plate in 
order to enlarge visual angles (this function is denoted as visual angle 
compensation). The above-mentioned layers such as the antireflection 
layer, the anti- sticking layer, the diffusion layer and the anti- glare layer can 
be provided as an sheet of optical layers comprising these layers separately 
from the transparent protective layer. 
[0026] 

There is no specific limitation on a method to adhere the polarizer 
(polarizing film) and the transparent protective film. Adhesion can be 
applied, for example, by using adhesives such as an adhesive comprising 
vinyl alcohol-based polymer, or an adhesive comprising at least the vinyl 
alcohol-based polymer and a water-soluble agent to crosslink the vinyl 
alcohol-based polymer, such as boric acid, borax, glutaraldehyde, melamine 
and oxalic acid. Such an adhesive layer is formed by, for example, applying 
and drying an aqueous solution, and an additive or a catalyst such as an 
acid can be blended in preparation of the aqueous solution if required. 
[0027] 

A polarizing plate of the present invention can be laminated with 
another optical layer in order to be used as an optical member. Though 
there is no specific limitation on the optical layer, one or more suitable 
optical layer applicable for formation of a liquid crystal display can be used, 
and the optical layer can be selected from, for example, a reflecting plate, a 
semitransparent reflecting plate, a retardation plate such as a X plate like a 
half wavelength plate and a quarter wavelength plate, a viewing angle 
compensating film, and a brightness-enhanced film. In a preferred 
embodiment, a reflective polarizing plate or a semitransparent reflective 
polarizing plate formed by laminating an additional reflecting plate or a 
semitransparent reflecting plate on the above-mentioned polarizing plate 
comprising a polarizer and a protective layer according to the present 
invention; a polarizing plate formed by laminating an additional retardation 
plate on the above-mentioned polarizing plate comprising a polarizer and a 
protective layer! a polarizing plate having a viewing angle compensating 
film laminated additionally on the above-mentioned polarizing plate 
comprising a polarizer and a protective layer; and a polarizing plate having 
a brightness-enhanced film laminated additionally on the above-mentioned 
polarizing plate comprising a polarizer and a protective layer is used. 
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[0028] 

A reflecting plate is provided to a polarizing plate in order to form a 
reflective polarizing plate. In general, such a reflective polarizing plate is 
arranged on a backside of a liquid crystal cell in order to make a liquid 
crystal display to reflect incident light from a visible side (display side). 
The reflective polarizing plate has some merits, for example, assembling of 
light sources such as backlight can be omitted, and the liquid crystal display 
can be thinned further. 
[0029] 

The reflective polarizing plate can be formed in an appropriate 
manner such as attaching a reflecting layer of metal or the like on one 
surface of the polarizing plate. For example, a transparent protective film 
is prepared by matting one of the surfaces if required. On this surface, a 
foil comprising a reflective metal such as aluminum or a deposition film is 
applied to form a reflecting layer. 
[0030] 

An additional example of a reflective polarizing plate comprises the 
above-mentioned transparent protective film having a surface of a 
microscopic asperity due to contained fine particles, and also a reflecting 
layer corresponding to the microscopic asperity. The reflecting layer 
having a microscopic asperity surface diffuses incident light irregularly so 
that directivity and glare can be prevented and irregularity in color tones 
can be controlled. This transparent protective film can be formed by 
attaching a metal directly on a surface of a transparent protective film in 
any appropriate methods including deposition such as vacuum deposition, 
and plating such as ion plating and sputtering. 
[0031] 

Alternatively, the reflecting plate can be used as a reflecting sheet 
formed by providing a reflecting layer onto a proper film similar to the 
transparent protective film. Since a typical reflecting layer of a reflecting 
plate is made of a metal, it is used preferably in a state coated with a film, a 
polarizing plate or the like in order to prevent the reflection rate from 
reduction due to oxidation. As a result, the initial reflection rate is 
maintained for a long period, and a separate protective layer can be omitted. 
[0032] 

A semitransparent polarizing plate is provided by replacing the 
reflecting layer in the above-mentioned reflective polarizing plate by a 
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semitransparent reflecting layer, and it is exemplified by a half mirror that 
reflects and transmits light at the reflecting layer. In general, such a 
semitransparent polarizing plate is arranged on a backside of a liquid 
crystal cell. In a liquid crystal display comprising the semitransparent 
polarizing plate, incident light from the visible side (display side) is reflected 
to display an image when a liquid crystal display is used in a relatively 
bright atmosphere, while in a relatively dark atmosphere, an image is 
displayed by using a built-in light source such as a backlight in the backside 
of the semitransparent polarizing plate. In other words, the 
semitransparent polarizing plate can be used to form a liquid crystal display 
that can save energy for a light source such as a backlight under a bright 
atmosphere, while a built-in light source can be used under a relatively dark 
atmosphere. 
[0033] 

The above-mentioned polarizing plate comprising a polarizer and a 
protective layer can have an additional laminate of a retardation plate. 
[0034] 

The retardation plate is used for modifying linearly polarized light 
to either elliptically polarized light or circularly polarized light, modifying 
either elliptically polarized light or circularly polarized light to linearly 
polarized light, or modifying a polarization direction of linearly polarized 
light. For example, a retardation plate called a quarter wavelength plate 
0J4 plate) is used for modifying linearly polarized light to either elliptically 
polarized light or circularly polarized light, and for modifying either 
elliptically polarized light or circularly polarized light to linearly polarized 
light. A half wavelength plate (X/2 plate) is used in general for modifying a 
polarization direction of linearly polarized light. 
[0035] 

The above-described polarizing plate concerning elliptical polarized 
light is effective in compensating (preventing) colors (blue or yellow) 
generated due to birefringence in a liquid crystal layer of a super twist 
nematic (STN) liquid crystal display so as to provide a black-and-white 
display free of such colors. Controlling three-dimensional refractive index 
is preferred further since it can compensate (prevent) colors that will be 
observed when looking a screen of the liquid crystal display from an oblique 
direction. A polarizing plate concerning circularly polarized light is 
effective in adjusting color tones of an image of a reflective liquid crystal 
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display that has a color image display, and the polarizing plate serves to 

prevent reflection as well. 

[0036] 

Specific examples of the retardation plates include birefringent films, 
oriented films of liquid crystal polymers, sheets comprising film and 
oriented layers supported by the films, and incline-oriented films. The 
birefringent films can be prepared by stretching films of any suitable liquid 
crystal polymers such as polycarbonate, polyvinyl alcohol, polystyrene, 
polymethyl methacrylate, polyolefins including polypropylene, polyalylate, 
and polyamide. An incline -oriented film is produced, for example, by 
bonding a heat shrinkable film onto a polymer film and stretching and/or 
shrinking the polymer film under an influence of the shrinking force 
provided by heat, or by orienting obliquely a liquid crystal polymer. 
[0037] 

A polarizing plate described below comprises the above-mentioned 
polarizer and protective layer, and further an additional viewing angle 
compensating film laminated on the polarizing plate. 
[0038] 

A viewing angle compensating film is used for widen an visual angle 
so that an image can be clear relatively when a screen of a liquid crystal 
display is seen not in a direction perpendicular to the screen but in a 
slightly oblique direction. 
[0039] 

Such a viewing angle compensating film can be a triacetylcellulose 
film coated with a discotic liquid crystal, or a retardation plate. While an 
ordinary retardation plate is a birefringent polymer film that is stretched 
uniaxially in the face direction, a retardation plate used for an viewing 
angle compensating film is a two-way stretched film such as a birefringent 
polymer film stretched biaxially in the face direction and an incline- oriented 
polymer film with controlled birefringence in the thickness direction that is 
stretched uniaxially in the face direction and stretched also in the thickness 
direction. The incline -oriented film is prepared by, for example, bonding a 
heat shrinkable film to a polymer film and stretching and/or shrinking the 
polymer film under an influence of shrinkage force provided by heat, or by 
orienting obliquely a liquid crystal polymer. A polymer as a material of the 
retardation plate is similar to the polymer used for the above-mentioned 
retardation plate. 
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[0040] 

A polarizing plate described below is produced by laminating a 
brightness-enhanced film additionally on the above-mentioned polarizing 
plate comprising a polarizer and a protective layer. Generally, this 
polarizing plate is arranged on a backside of a liquid crystal cell. When 
natural light enters, by reflection from a backlight or a backside of a liquid 
crystal display etc., the brightness-enhanced film reflects linearly polarized 
light of a predetermined polarizing axis or circularly polarized light in a 
predetermined direction while the same film transmits other light. It 
allows entrance of light from a light source such as a backlight so as to 
obtain transmitted light in a predetermined polarization state, while 
reflecting light other than light in the predetermined polarization state. 
Light that is reflected at this brightness-enhanced film is reversed through 
a reflecting layer or the like arranged additionally behind the 
brightness-enhanced film. The reversed light that re-enters the 
brightness-enhanced plate is transmitted partly or entirely as light in a 
predetermined polarization state, so that light transmitting the 
brightness-enhanced film is increased and polarized light that is hardly 
absorbed in the polarizer is supplied. As a result, quantity of light 
available for the liquid crystal display etc. can be increased to enhance 
brightness. When light enters through a polarizer from the backside of a 
liquid crystal cell by using a backlight or the like without using any 
brightness-enhanced films, most light is absorbed in the polarizer but not 
transmitted the polarizer if the light has a polarization direction 
inconsistent with the polarization axis of the polarizer. Depending on 
characteristics of the polarizer, about 50% of light is absorbed in the 
polarizer, and this decreases quantity of light available in the liquid crystal 
display or the like and makes the image dark. The brightness-enhanced 
film repeatedly prevents light having a polarization direction to be absorbed 
in the polarizer from entering the polarizer, and reflects the light on the 
brightness-enhanced film, reverses the light through a reflecting layer or 
the like arranged behind, and makes the light re-enter the 
brightness-enhanced plate. Since the polarized light that is reflected and 
reversed between them is transmitted only if the light has a polarization 
direction to pass the polarizer, light from a backlight or the like can be used 
efficiently for displaying images of a liquid crystal display in order to 
provide a bright screen. 
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[0041] 

A suitable example of the brightness-enhanced film is selected from 
a multilayer thin film of a dielectric or a multilayer lamination of thin films 
with varied refraction aeolotropy that transmits linearly polarized light 
having a predetermined polarization axis while reflecting other light, and a 
cholesteric liquid crystal layer, more specifically, an oriented film of a 
cholesteric liquid crystal polymer or an oriented liquid crystal layer fixed 
onto a supportive substrate that reflects either clockwise or 
counterclockwise circularly polarized light while transmitting other light. 
[0042] 

Therefore, for a brightness-enhanced film to transmit linearly 
polarized light having a predetermined polarization axis, the transmission 
light enters the polarizing plate by matching the polarization axis so that 
absorption loss due to the polarizing plate is controlled and the light can be 
transmitted efficiently. For a brightness-enhanced film to transmit 
circularly polarized light, i.e., a cholesteric liquid crystal layer, preferably, 
the transmission circularly polarized light is converted to linearly polarized 
light before entering the polarizing plate in an aspect of controlling of the 
absorption loss, though the circularly polarized light can enter the polarizer 
directly. Circularly polarized light can be converted to linearly polarized 
light by using a quarter wavelength plate for a retardation plate. 
[0043] 

A retardation plate having a function as a quarter wavelength plate 
in a wide wave range including a visible light region can be obtained, for 
example, by overlapping a retardation layer functioning as a quarter 
wavelength plate for monochromatic light such as light having 550 nm 
wavelength and another retardation plate showing a separate optical 
retardation property (e.g., a retardation plate functioning as a half 
wavelength plate). Therefore, a retardation plate arranged between a 
polarizing plate and a brightness-enhanced film can comprise a single layer 
or at least two layers of retardation layers. 
[0044] 

A cholesteric liquid crystal layer also can be provided by combining 
layers different in the reflection wavelength and it can be configured by 
overlapping two or at least three layers. As a result, the obtained 
retardation plate can reflect circularly polarized light in a wide wavelength 
range including a visible light region, and this can provide transmission 
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circularly polarized light in a wide wavelength range. 
[0045] 

A polarizing plate according to the present invention can be made by 
laminating a polarizing plate and two or at least three optical layers, 
similarly to the above-described polarization-separation type polarizing 
plates. In other words, the polarizing plate can be a reflective polarizing 
plate or a semitransparent polarizing plate for elliptically polarized light, 
which is prepared by combining either the above-mentioned reflective 
polarizing plate or a semitransparent polarizing plate with a retardation 
plate. An optical member comprising a lamination of two or at least three 
optical layers can be formed in a method of laminating layers separately in a 
certain order for manufacturing a liquid crystal display etc. Since an 
optical member that has been laminated previously has excellent stability in 
quality and assembling operability, efficiency in manufacturing a liquid 
crystal display can be improved. Any appropriate adhesion means such as 
a pressure -sensitive adhesive can be used for laminating the polarizing 
plate and optical layers. 
[0046] 

A pressure-sensitive adhesive layer can be provided to a polarizing 
plate or to an optical member in the present invention for adhesion with 
other members such as a liquid crystal cell. The pressure-sensitive 
adhesive layer can contain any suitable pressure-sensitive adhesives such 
as an acrylic adhesive in accordance with conventional techniques. 
Particularly, pressure-sensitive adhesive layers having a low moisture 
absorption coefficient and an excellent heat resistance is preferred from the 
aspect of prevention of foaming or peeling caused by moisture absorption or 
prevention of decrease in the optical properties and warping of a liquid 
crystal cell caused by difference in thermal expansion coefficients. As a 
result, a high quality liquid crystal display having excellent durability can 
be produced. The pressure-sensitive adhesive layer can include fine 
particles to obtain optical diffusivity. Pressure-sensitive adhesive layers 
can be provided to appropriate surfaces if required. For example, a 
polarizing plate comprising a polarizer and a protective layer can be 
provided with a pressure-sensitive adhesive layer on at least one surface of 
the protective layer. 
[0047] 

When a pressure-sensitive adhesive layer is exposed on a surface of 
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the polarizing plate or the optical member, preferably, the pressure-sensitive 
adhesive layer is covered with a separator by the time the pressure-sensitive 
adhesive layer is used so that contamination will be prevented. The 
separator can be made of an appropriate thin sheet by coating a peeling 
agent if required, and the peeling agent may be selected, for example, from a 
silicone -based agent, a long-chain alkyl-based agent, a fluorine-based agent, 
an agent comprising molybdenum sulfide or the like. 
[0048] 

The above-described members composing a polarizing plate and an 
optical member, such as a polarizer, a transparent protective film, an optical 
layer and a pressure -sensitive adhesive layer, can have ultraviolet 
absorption power as a result of treatment with an ultraviolet absorber such 
as an ester salicylate compound, a benzophenone compound, a benzotriazole 
compound, a cyanoacrylate compound, and a nickel complex salt compound. 
[0049] 

Polarizing plates according to the present invention can be used 
preferably for forming various devices such as LCDs. Such a polarizing 
plate is arranged on at least one surface of a liquid crystal cell in order to 
form various devices such as a liquid crystal display. The liquid crystal 
display is selected from devices of conventionally known structures, such as 
transmission type, reflection type, or a transmission-reflection type. A 
liquid crystal cell to compose the liquid crystal display can be selected from 
appropriate cells of such as active matrix driving type represented by a thin 
film transistor, a simple matrix driving type represented by a twist nematic 
type and a super twist nematic type. 
[0050] 

When polarizing plates or optical members are arranged on both 
surfaces of a liquid crystal cell, the polarizing plates or the optical members 
on the surfaces can be the same or can be varied. Moreover, for forming a 
liquid crystal display, one or at least two layers of appropriate members 
such as a prism array sheet, a lens array sheet, an optical diffuser and a 
backlight can be arranged at proper positions. 
[0051] 
[Examples] 

The present invention will be described below more specifically by 
referring to Examples and Comparative Examples. 
[0052] 
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(Example l) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (9 x 75RS) in a first bath (a 30°C aqueous solution containing both 
iodine and potassium iodine (KI)) while stretching to 3 times, further 
stretching in a second bath (a 55°C aqueous solution containing both boric 
acid and KI) so as to stretch the film to 6 times in total its original length. 
Later, the polarizer was adjusted to have moisture content of 6% by means 
of a dryer and a humidifier under controlled condition for temperature, 
humidity, air volume, and time. Subsequently, TAC films were bonded to a 
top and a bottom surface of the polarizer through a PVA-based adhesive in 
order to provide a polarizing plate. 
[0053] 

(Example 2) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (9 x 75RS) in a first bath (a 30°C aqueous solution containing both 
iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 15% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA-based adhesive in order to provide a polarizing plate. 
[0054] 

(Example 3) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (9 x 75RS) in a first bath (a 30°C aqueous solution containing both 
iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 26% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA-based adhesive in order to provide a polarizing plate. 
[0055] 

(Comparative Example 1) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (9 x 75RS) in a first bath (a 30°C aqueous solution containing both 
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iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 4% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA*based adhesive in order to provide a polarizing plate. 
[0056] 

(Comparative Example 2) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (9 x 75RS) in a first bath (a 30°C aqueous solution containing both 
iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 35% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA-based adhesive in order to provide a polarizing plate. In 
Comparative Example 2, however, irregularities occurred in the surfaces of 
the polarizing plate due to the drying treatment for bonding to the TAC film, 
because the moisture content was as high as 35%. 
[0057] 

The polarizing plates obtained in the Examples 1-3 and Comparative 
Examples 1-2 were evaluated. Optical properties to be measured were 
transmittance and a polarization degree for each plate. An instrument for 
measuring surface roughness shape (supplied by TOKYO SEIMITSU CO., 
LTD.) was used for measuring centerline average roughness (Ra) in a 
direction of the polarizing axis of the polarizing plate (a direction 
perpendicular to the stretching axis) and also mean spacing (Sm) of 
irregularities forming the streaks. Streaks were checked visually for the 
polarizing plates. The results are shown in Table 1. 
[0058] 



16 



2000-115657 

[Table l] 





Polarizer 


Polarizing plate 




Moisture 


Transmittance 


Polarization 


Surface rouqhness 


Visual 




content (%) 


(%) 


degree (%) 


Ra (pm) 


Sm (mm) 


observation 


Com. Ex. 1 


4 


43.8 


99.95 


0.08 


0.75 


Prominent streaks 


Example 1 


6 


43.8 


99.95 


0.03 


1.81 


Pale streaks 


Example 2 


15 


43.8 


99.94 


0.01 or less 


Unmeasurable 


No streak 


Example 3 


26 


43.8 


99.94 


0.01 or less 


Unmeasurable 


No streak 


Com. Ex. 2 


35 


43.8 


99.90 


0.01 or less 


Unmeasurable 


No streak 



Note^ In Com. Ex. 2, while there was no streak hut in-plane irregularity occurred. 

*Com. Ex.: Comparative Example 

[0059] 



As indicated in Table 1, values of the centerline average roughness 
(Ra) for the polarizing plates (Examples 2*3) of the present invention were 
small, and the mean spacing of the irregularities (Sm) was unmeasurable. 
No streaks were recognized visually. Pale streaks recognized in the 
polarizing plate of Example 1 were not a substantial obstacle in use. 
[0060] 

For the polarizing plate of Comparative Example 1, which was 
produced under a condition of humidity out of the claimed range, the 
centerline average roughness (Ra) was remarkable and the mean spacing 
(Sm) was large. Moreover, streaks were recognized visually. The 
polarizing plate in Comparative Example 2 was good for the centerline 
average roughness (Ra) and the mean spacing (Sm). However, the 
polarization degree was inferior, and irregularities in the surface were 
recognized, resulting in inferior appearance. 
[0061] 

[Effects of the invention] 

As mentioned above, the present invention provides a polarizing 
plate having improved appearance and also a liquid crystal display 
comprising the polarizing plate. In a method for producing the polarizing 
plate by bonding a protective layer on at least one surface of a polarizer, 
moisture content of the polarizer is limited to a range from 5% to 30% so 
that the protective layer would not have substantial irregularities like 
record grooves on the surface, which would be caused by stretching of the 
polarizing film. Such a polarizing plate can provide clear images even 
when reflected light is applied. Moreover, the method of the present 
invention can provide a polarizer having transmittance of at least 35% and a 
polarization degree of at least 90%. 
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[DOCUMENT NAME] ABSTRACT 
[Abstract] 
[Objects] 

A polarizing plate produced according to the present invention 
includes a polarizing film and a protective layer bonded to a surface of the 
polarizing film, where the protective layer has no irregularities like record 
grooves caused by stretching of the polarizing film, so that the polarizing 
plate with an improved appearance provides clear images even when 
reflected light is applied. 
[Means] 

Such a polarizing plate is produced by laminating a protective layer 
on at least one surface of a polarizer having transmittance of at least 35% 
and a polarization degree of at least 90% while limiting moisture content of 
the polarizer to a range from 5% to 30%. A value for the moisture content is 
obtained by a calculation based on an equation of moisture content (%) = [(A — 
B) / B] x 100, when A denotes weight of the polarizer before bonding and B 
denotes weight of the polarizer after being kept in a dryer of 120°C for seven 
hours. 

[Selected figure] 

None 
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MARKED-UP COPY OF U.S. 09/981,614 SPECIFICATION 



| The present invention relates to the field of polarizing plates for a 

liquid crystal display (LCD) and a liquid crystal display using polarizing 
5 plates, 

j Recently, the use of LCDs in personal compute or the like 

has increased sharply, and they have been used for monitors as well. 

| T IVpical polari^ 

produced from polyvinyl alcohol (PVA) films or the like. The PVA films are 

10 dyed with dichroic iodine or dichroic dyestuff, and then crosslinked with 
| boric acid, borax or the like. The films are then be_stretched uniaxially. 
The stretching step can be included in the dyeing and/or crosslinking steps. 
Alternatively, the film can be stretched before and/or after the dyeing and/or 
crosslinking steps. In general, the film is dried in a dryer or the like after 

15 the dyeing and crosslinking steps, and it is bonded to a protective layer such 
as a triacetylcellulose (TAC) film through an adhesive. 

| T Apolarizing .p^ate used for 

transmittance and a high polarization degree. For this purpose, a PVA film 
should be stretched at a high ratio. However, when a PVA film is stretched 

20 at a high stretch ratio, irregularities like grooves on a record may be 

generated on the polarizer surface, and this will impair the appearance. 
The irregularities can be recognized even through a protective film like a 
TAC film or a polyethylene terephthalate (PET) film bonded to the polarizer. 
As a result, images provided by the polarizing plate will be blurred when 

25 reflected light is applied. 

| t. .The. P.^sent invention provides a me ithpd of producing a 

plate having an improved appearance and also a liquid crystal display 
comprising the polarizing plate. In this context, "improved appearance" 
means that a protective layer of the polarizing plate substantially has no 

30 irregularities like grooves on a record caused by stretching of a polarizing 
film bonded to the protective layer. Such a polarizing plate can provide 
clear images even when reflected light is applied. 
| I n a method of produci plate according to the present 

invention, a protective layer is bonded to at least one surface of a polarizer 

35 | so as to provide a ftolari zing plate haying transmittance of at le ast 35% and 
a polarization degree of at least 90%. This method is characterized in that 
moisture content of the polarizer is in a range from 5% to 30% during a step 
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25 



30 



35 



that the protective layer is bonded to the polarizer, ^ measurement value 
is obtained by a calculation based on an equation of moisture content (%) = 
[(A- B) / B] x 100, when A denotes weight of the polarizer before bonding 
and B denotes weight of the polarizer after being kept in a dryer of 120°C 
for seven hours Y 

When the moisture content is less than 5%, the polarizer becomes 

hard. This causes irregularities like record grooves on the surface, and a 
crosslinking agent tends to be deposited from the polarizer so as to 
deteriorate the appearance. Moisture content over 30% will cause some 
10 disadvantages such as adhesion failure when the polarizer is bonded to a 
protective layer such as a TAC film. Moreover, irregularities occur due to 
discoloring of iodine in the polarizing plate during a drying treatment 
| subsequent to bonding of the TAC film^A further preferred ran^ 
moisture content of the polarizer is from 9% to 27%. 

15 | T The surface roughness of the polarizing plate in a _directipn 

perpendicular to the stretching direction plate is at most 0.04 urn on the 
basis of the centerline average roughness. When the roughness exceeds 
0.04 fim, visual recognition of irregularities may be facilitated. That is, 
irregularities will be prominent. It is especially preferable that the surface 
roughness is not more than 0.01 urn, since no streaks will be recognized 
visually. 

j The surface r ou ghne s_s_ can be calculated in accordance with 

Japanese Industrial Standard (JIS) B 0601-1994. 

Preferably, the polarizer is bonded to a protective layer through an 

adhesive laver. so that peeling of the protective layer from the polarizer can 
be prevented. 

The polarizer is produced by stretching a hydrophilic polymer film 

while dyeing in a dye bath containing dichroic iodine or dichroic dvestuff, 
and then crosslinking in a crosslinking bath containing a crosslinking agent. 
A preferred example of such hydrophilic polymer films is a polyvinyl 
alcohol-based film from the aspect of the excellent dve-affinitv. 

In one embodiment, the polarizing plate can be either a reflective or 

a semitransparent reflective polarizing plate obtained by ^aminatin^ either 
a reflecting plate or a semitransparent reflecting plate on any of the 
above-mentioned polarizing plates. 

In one embodiment, the polarizing plate can be obtained by 

laminating a retardation plate (X plate) on any of the above-mentioned 
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. In one embodiment, the polarizing 
plate can be either a reflective or a 
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polarizing plate obtained by 
bonding either a reflecting plate or 
a semitransparent reflecting plate 
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polarizing plates. H 

[ooiolu 

. In one embodiment, the polarizing 
plate can be obtained by bonding a 
retardation plate or a X plate onto 
any of the above-mentioned 
polarizing plates so as to cope with 
either elliptically or circularly 
polarized light 1 
[OOlllJ 

In one embodiment, the polarizing 
plate 
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polarizing plates so as to cope with either ellipticallv or circularly polarized 
light. 

In one embodiment, the polarizing plate can be obtained by 

laminating a viewing angle compensating film on, any of the 
above-mentioned polarizing plates. 

j In one embodiment, the polarizing plate can be obtained by 

laminating a . brightness'gnhanc 

polarizing plates by using an adhesive or a pressure-sensitive adhesive. 
T A Uquid crystal ^spl^ 

10 a liquid crystal cell and a polarizing plate prepared in the above-mentioned 
process, and the polarizing plate is provided to at least one surface of the 
liquid crystal cell. 

| T According to a method of producing a polarizing plate, a polarizer 

having a polarizing function is obtained by subjecting a PVA film to 

15 respective steps such as swelling, dyeing, stretching, crosslinking and 

drying. Later, the polarizer is bonded to a protective film of TAC, PET or 
the like through an adhesive or a pressure-sensitive adhesive so as to 
provide a polarizing plate. 
| T There is no sp e cific limit atipn on the order of four steps of swelling^ 

20 dyeing, stretching and crosslinking. Some or all of the four steps can be 
performed simultaneously. 
| T In the present invention, irre gularities like record grqoy es on the 

polarizer or on the polarizing plate can substantially be prevented by 
limiting the moisture content of the polarizer in a range from 5% to 30% 

25 during a step of bonding the polarizer and the protective layer. 

| t Qfiftgr&llYi a polarizer 1 , of a PVA film, which is prpcessed through 

steps including swelling, dyeing, stretching, crosslinking and drying, is 
wound into a roll for the following steps. Such a polarizer can be produced 
in a continuous series of steps including adjustment of the moisture content 

30 of the polarizer by humidification or the like, before bonding the polarizer to 
a protective layer such as a TAC film. 
| r A typical process of p 

steps of dyeing, crosslinking and stretching. In a dyeing step, a PVA film is 
dyed in a bath containing dichroic iodine or dyestuff. In a crosslinking step, 

35 the film is crosslinked in a bath containing a PVA-crosslinking agent such as 
boric acid and borax. In a stretching step, the PVA film is stretched. 
Stretching is often performed simultaneously with the dyeing and 
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crosslinking steps, but it can be carried out separately. Alternatively, the 
dyeing step and the crosslinking step can be performed at the same time. 
Subsequent to the three steps, the PVA film is dried and then, a protective 
layer such as a TAC film or a PET film is bonded to at least one surface of 
the PVA film. 

T onejemto prepared from a 

conventional hvdrophilic polymer film comprising a suitable vinyl 
alcohol-based polymer such as polyvinyl alcohol and partially formalized 
polyvinyl alcohol. The film is treated in a suitable order and a suitable 
process, for example, dyeing with a dichroic substance selected from, e.g., 
iodine and dichroic dyestuff, stretching and crosslinking. A preferable 
polarizer will transmit linearly polarized light when natural light enters. 
It is more preferable that the polarizer has excellent optical transmittance 
and polarization degree. 

T A polarizing plate haying high transmittance and a high polarization 

degree can comprise a polarizer (polarizing film) that is prepared by 
stretching a hvdrophilic polymer film or the like having a thickness in a 
range from 10 |tim to 200 ^m, or preferably from 30 \i,m to 80 fim, in a total 
stretch ratio ranging from 4 to 7 times the original length, or preferably 
from 5 to 6.5 times. When the stretch ratio is less than 4, the obtained 
polarizer would not have a sufficient polarization degree. When the total 
stretch ratio exceeds 7, the film tends to break during stretching, so that 
stable supply of polarizing films will be prevented. A hvdrophilic polymer 
film having a thickness of less than 10 jam is difficult to stretch because the 
film tends to break, while a hydrophilic polymer film having a thickness of 
more than 200 \xm is difficult to dry during film-formation and thus, 
problems such as foaming will occur easily. Specifically, it is difficult to dry 
such a thick film uniformly and a film that is not dried uniformly may cause 
swelling and dve -irregularities in manufacturing the polarizing film. 

Any appropriate transparent film can be used for a protective film to 
form a transparent protective layer on at least one surface of a polarizer 
(polarizing film). One typical and non-limiting example of polymers for the 

protective film is an acetate-based resin such as triacetylcellulose. 

Examples of alternative polymers include transparent films of resins based 
on polycarbonate, polvnorbornene. polyesters such as PET, polvether sulfone, 
polvamide. polvimide, polvolefins such as polyethylene, polystyrene, and 
acrylic substances, or films of resins that will be cured by heat or ultraviolet 
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rays, based on acrylic substances, urethane, acrylic urethane, epoxv and 
silicones. 

T A transp are Tit .protective film preferred especially from the aspect of 

polarizing characteristics and durability is a TAC film having a surface 
5 saponified with an alkali substance or the like. Transparent protective 
films formed on both surfaces of a polarizing film are not necessarily made 
of identical polymers. 
| T A transp^ent^ 

treated to provide properties such as hard coating, antireflection, 
10 anti-sticking, diffusion and anti-glaring, as long as the purposes of the 

present invention are not sacrificed. Hard coating treatment is applied, for 
example, to prevent scratches on the surfaces of the polarizing plate. A 
surface of the transparent protective film can be applied with a coating film 
of a cured resin with excellent hardness and smoothness, e.g., a 
15 silicone-based ultraviolet-cure type resin. 

| T ^tireflection treatment may be applied to prevent reflection of 

outdoor daylight on the surface of the polarizing plate. Such an 
anti-reflection film or the like can be formed in a known method. 
Anti-sticking treatment is applied to prevent adherence of adjacent layers. 
20 Anti-glare treatment is applied to prevent visibility of light transmitted 
through the polarizing plate from being hindered by outdoor daylight 
reflected on the polarizing plate surface. Anti-glare treatment can be 
carried out by providing microscopic asperity on a surface of a transparent 
protective film in an appropriate manner, e.g., by roughening the surface by 
25 sand-blasting or embossing, or by blending transparent particles. 

| T The above i -mentione d_ transparent fine particles will be selected from 

silica, alumina, titania, zirconia, stannic oxide, indium oxide, cadmium 
oxide, antimony oxide or the like, and the particles have an average 
diameter ranging from 0.5 |im to 20 ^m. Inorganic fine particles having 
30 electroconductivity can be used as well. Alternatively, the particles can be 
organic fine particles comprising, for example, crosslinked or uncrosslinked 
polymer particles. An amount of the transparent fine particles ranges from 
2 weight parts to 70 weight parts, and generally, from 5 weight parts to 50 
weight parts, for 100 weight parts of a transparent resin. 

35 | T An . anti- glare .layer pomp rising transparent fine p article s can be 

provided as the transparent protective layer or a coating layer applied onto 
a transparent protective layer surface. The anti-glare layer can function as 
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a diffusion layer to diffuse light transmitted through the polarizing plate in 
order to enlarge visual angles (this function is denoted as visual angle 
compensation). The above-mentioned layers such as the antireflection 
layer, the anti-sticking layer, the diffusion layer and the anti-glare layer can 
5 be provided as an sheet of optical layers comprising these layers separately 
from the transparent protective layer. 
| T _T.li?. 1 *?. is no specific Umitation on a method to adhere the polarizer 

(polarizing film) and the transparent protective film. Adhesion can be 
applied, for example, by using adhesives such as an adhesive comprising 

10 vinyl alcohol-based polymer, or an adhesive comprising at least the vinyl 
alcohol-based polymer and a water-soluble agent to crosslink the vinyl 
alcohol-based polymer, such as boric acid, borax, glutaraldehyde, melamine 
and oxalic acid. A polyvinyl alcohol-based adhesive is preferred especially 
since it has the best adherence with polyvinyl alcohol-based films. Such an 

15 adhesive layer is formed by, for example, applying and drying an aqueous 
solution, and an additive or a catalyst such as an acid can be blended in 
preparation of the aqueous solution if required. 
| T A polarizing plate of the present inyentipn_c£iri be laminated with 

another optical layer in order to be used as an optical member. Though 

20 there is no specific limitation on the optical layer, one or more suitable 

optical layer applicable for formation of a liquid crystal display can be used, 
and the optical layer can be selected from, for example, a reflecting plate, a 
semitransparent reflecting plate, a retardation plate such as a X plate like a 
half wavelength plate and a quarter wavelength plate, a viewing angle 

25 compensating film, and a brightness-enhanced film. In a preferred 

embodiment, a reflective polarizing plate or a semitransparent reflective 
polarizing plate formed by laminating an additional reflecting plate or a 
semitransparent reflecting plate on the above-mentioned polarizing plate 
comprising a polarizer and a protective layer according to the present 

30 invention! a polarizing plate formed by laminating an additional retardation 
plate on the above-mentioned polarizing plate comprising a polarizer and a 
protective layer; a polarizing plate having a viewing angle compensating 
film laminated additionally on the above-mentioned polarizing plate 
comprising a polarizer and a protective layer; and a polarizing plate having 

35 a brightness-enhanced film laminated additionally on the above-mentioned 
polarizing plate comprising a polarizer and a protective layer is used. 
| T A reflecting plate is p_rpvided_to_a_pol^ 

6 



reflective polarizing plate. In general, such a reflective polarizing plate is 
arranged on a backside of a liquid crystal cell in order to make a liquid 
crystal display to reflect incident light from a visible side (display side). 
The reflective polarizing plate has some merits, for example, assembling of 
5 light sources such as backlight can be omitted, and the liquid crystal display 
can be thinned further. 
| ? The reflective polarizing plate can be formed in an appropriate 

manner such as attaching a reflecting layer of metal or the like on one 
surface of the polarizing plate. For example, a transparent protective film 

10 is prepared by matting one of the surfaces if required. On this surface, a 
foil comprising a reflective metal such as aluminum or a deposition film is 
applied to form a reflecting layer. 
| T ^additional example of a .reflective polarizing plate comprises the 

above-mentioned transparent protective film having a surface of a 

15 microscopic asperity due to contained fine particles, and also a reflecting 
layer corresponding to the microscopic asperity. The reflecting layer 
having a microscopic asperity surface diffuses incident light irregularly so 
that directivity and glare can be prevented and irregularity in color tones 
can be controlled. This transparent protective film can be formed by 

20 attaching a metal directly on a surface of a transparent protective film in 
any appropriate methods including deposition such as vacuum deposition, 
and plating such as ion plating and sputtering. 

| T Alternatively^ the re 

formed by providing a reflecting layer onto a proper film similar to the 

25 transparent protective film. Since a typical reflecting layer of a reflecting 
plate is made of a metal, it is used preferably in a state coated with a film, a 
polarizing plate or the like in order to prevent the reflection rate from 
reduction due to oxidation. As a result, the initial reflection rate is 
maintained for a long period, and a separate protective layer can be omitted. 

30 | T A .semitrans^ 

reflecting layer in the above-mentioned reflective polarizing plate by a 
semitransparent reflecting layer, and it is exemplified by a half mirror that 
reflects and transmits light at the reflecting layer. In general, such a 
semitransparent polarizing plate is arranged on a backside of a liquid 

35 crystal cell. In a liquid crystal display comprising the semitransparent 

polarizing plate, incident light from the visible side (display side) is reflected 
to display an image when a liquid crystal display is used in a relatively 
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bright atmosphere, while in a relatively dark atmosphere, an image is 
displayed by using a built-in light source such as a backlight in the backside 
of the semitransparent polarizing plate. In other words, the 
semitransparent polarizing plate can be used to form a liquid crystal display 
5 that can save energy for a light source such as a backlight under a bright 
atmosphere, while a built-in light source can be used under a relatively dark 
atmosphere. 

| T The abpye^ 

protective layer can have an additional laminate of a retardation plate. 

10 | T The retardation plate is used for modifying linearly polarized light 

to either elliptically polarized light or circularly polarized light, modifying 
either elliptically polarized light or circularly polarized light to linearly 
polarized light, or modifying a polarization direction of linearly polarized 
light. For example, a retardation plate called a quarter wavelength plate 

15 (AV4 plate) is used for modifying linearly polarized light to either elliptically 
polarized light or circularly polarized light, and for modifying either 
elliptically polarized light or circularly polarized light to linearly polarized 
light. A half wavelength plate 0J2 plate) is used in general for modifying a 
polarization direction of linearly polarized light. 

20 | T The above r de scribe d P plar izin g p la te conceriun g elhp tical polarize d 

light is effective in compensating (preventing) colors (blue or yellow) 
generated due to birefringence in a liquid crystal layer of a super twist 
nematic (STN) liquid crystal display so as to provide a black-and-white 
display free of such colors. Controlling three-dimensional refractive index 

25 is preferred further since it can compensate (prevent) colors that will be 

observed when looking a screen of the liquid crystal display from an oblique 
direction. A polarizing plate concerning circularly polarized light is 
effective in adjusting color tones of an image of a reflective liquid crystal 
display that has a color image display, and the polarizing plate serves to 

30 prevent reflection as well, 
j T Specific exajoap 

oriented films of liquid crystal polymers, sheets comprising film and 
oriented layers supported by the films, and incline-oriented films. The 
birefringent films can be prepared by stretching films of any suitable liquid 

35 crystal polymers such as polycarbonate, polyvinyl alcohol, polystyrene, 

polymethyl methacrylate, polyolefins including polypropylene, polyalylate, 
and polyamide. An incline-oriented film is produced, for example, by 
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bonding a heat shrinkable film onto a polymer film and stretching and/or 
shrinking the polymer film under an influence of the shrinking force 
provided by heat, or by orienting obliquely a liquid crystal polymer. 

| T Applarm 

5 polarizer and protective layer, and further an additional viewing angle 
compensating film laminated on the polarizing plate. 

| , A viewing angle pomp ens ating film is use d for wide n an visual angle 

so that an image can be clear relatively when a screen of a liquid crystal 
display is seen not in a direction perpendicular to the screen but in a 
10 slightly oblique direction. 

| T _ S uch a vie wing angle compens i atin g Sim can be a triacety lcellulose 

film coated with a discotic liquid crystal, or a retardation plate. While an 
ordinary retardation plate is a birefringent polymer film that is stretched 
uniaxially in the face direction, a retardation plate used for an viewing 
15 angle compensating film is a two-way stretched film such as a birefringent 
polymer film stretched biaxially in the face direction and an incline-oriented 
polymer film with controlled birefringence in the thickness direction that is 
stretched uniaxially in the face direction and stretched also in the thickness 
direction. The incline-oriented film is prepared by, for example, bonding a 
20 heat shrinkable film to a polymer film and stretching and/or shrinking the 
polymer film under an influence of shrinkage force provided by heat, or by 
orienting obliquely a liquid crystal polymer. A polymer as a material of the 
retardation plate is similar to the polymer used for the above-mentioned 
retardation plate. 

25 | t A p olarizing plate . de scribe d below is produced by laminating a 

brightness-enhanced film additionally on the above-mentioned polarizing 
plate comprising a polarizer and a protective layer. Generally, this 
polarizing plate is arranged on a backside of a liquid crystal cell. When 
natural light enters, by reflection from a backlight or a backside of a liquid 

30 crystal display etc., the brightness-enhanced film reflects linearly polarized 
light of a predetermined polarizing axis or circularly polarized light in a 
predetermined direction while the same film transmits other light. It 
allows entrance of light from a light source such as a backlight so as to 
obtain transmitted fight in a predetermined polarization state, while 

35 reflecting light other than light in the predetermined polarization state. 

Light that is reflected at this brightness-enhanced film is reversed through 
a reflecting layer or the like arranged additionally behind the 
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brightness-enhanced film. The reversed light that re-enters the 
brightness-enhanced plate is transmitted partly or entirely as light in a 
predetermined polarization state, so that light transmitting the 
brightness-enhanced film is increased and polarized light that is hardly 
5 absorbed in the polarizer is supplied. As a result, quantity of light 
available for the liquid crystal display etc. can be increased to enhance 
brightness. When light enters through a polarizer from the backside of a 
liquid crystal cell by using a backlight or the like without using any 
brightness-enhanced films, most light is absorbed in the polarizer but not 
10 transmitted the polarizer if the fight has a polarization direction 

inconsistent with the polarization axis of the polarizer. Depending on 
characteristics of the polarizer, about 50% of light is absorbed in the 
polarizer, and this decreases quantity of light available in the liquid crystal 
display or the like and makes the image dark. The brightness-enhanced 
15 film repeatedly prevents light having a polarization direction to be absorbed 
in the polarizer from entering the polarizer, and reflects the light on the 
brightness-enhanced film, reverses the light through a reflecting layer or 
the like arranged behind, and makes the light re-enter the 
brightness-enhanced plate. Since the polarized light that is reflected and 
20 reversed between them is transmitted only if the light has a polarization 

direction to pass the polarizer, light from a backlight or the like can be used 
efficiently for displaying images of a liquid crystal display in order to 
provide a bright screen. 
| T A suitable example of the brightness-enha^ film is selected from 

25 a multilayer thin film of a dielectric or a multilayer lamination of thin films 
| with varied refraction aeolotropy (e.g., "D-BEF" supplied by 3M Co.) that 
transmits linearly polarized light having a predetermined polarization axis 
while reflecting other light, and a cholesteric liquid crystal layer, more 
specifically, an oriented film of a cholesteric liquid crystal polymer or an 
30 oriented liquid crystal layer fixed onto a supportive substrate (e.g.. "PCF 
350" supplied bv Nitto Denko Corporation; "Transmax" supplied bv Merck 
and Co., Inc.) that reflects either clockwise or counterclockwise circularly 
polarized light while transmitting other light. 
| T Thereto 

35 polarized light having a predetermined polarization axis, the transmission 
light enters the polarizing plate by matching the polarization axis so that 
absorption loss due to the polarizing plate is controlled and the light can be 
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transmitted efficiently. For a brightness-enhanced film to transmit 
circularly polarized light, i.e., a cholesteric liquid crystal layer, preferably, 
the transmission circularly polarized light is converted to linearly polarized 
light before entering the polarizing plate in an aspect of controlling of the 
5 absorption loss, though the circularly polarized light can enter the polarizer 
directly. Circularly polarized light can be converted to linearly polarized 
light by using a quarter wavelength plate for a retardation plate. 
| T _ A re t ar d ation plate haying a fanctiqn as a quarter wavelength plate 

in a wide wave range including a visible light region can be obtained, for 

10 example, by overlapping a retardation layer functioning as a quarter 
wavelength plate for monochromatic light such as light having 550 nm 
wavelength and another retardation plate showing a separate optical 
retardation property (e.g., a retardation plate functioning as a half 
wavelength plate). Therefore, a retardation plate arranged between a 

15 polarizing plate and a brightness-enhanced film can comprise a single layer 
or at least two layers of retardation layers. 
| T A chqle s teric hquid crystal layer also can be pro vide d by combining 

layers different in the reflection wavelength and it can be configured by 
overlapping two or at least three layers. As a result, the obtained 

20 retardation plate can reflect circularly polarized light in a wide wavelength 
range including a visible light region, and this can provide transmission 
circularly polarized light in a wide wavelength range. 
| y A p_qlarizing plate accor din g to the present inyentiqn can be m ade by 

laminating a polarizing plate and two or at least three optical layers, 

25 similarly to the above-described polarization-separation type polarizing 
plates. In other words, the polarizing plate can be a reflective polarizing 
plate or a semitransparent polarizing plate for elliptically polarized light, 
which is prepared by combining either the above-mentioned reflective 
polarizing plate or a semitransparent polarizing plate with a retardation 

30 plate. An optical member comprising a lamination of two or at least three 
optical layers can be formed in a method of laminating layers separately in a 
certain order for manufacturing a hquid crystal display etc. Since an 
optical member that has been laminated previously has excellent stability in 
quality and assembling operability, efficiency in manufacturing a liquid 

35 crystal display can be improved. Any appropriate adhesion means such as 
a pressure -sensitive adhesive can be used for laminating the polarizing 
plate and optical layers. 
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I T A pressure-sensiti^ adhesive layer can be provided to a pql^izing 

plate or to an optical member in the present invention for adhesion with 
other members such as a liquid crystal cell. The pressure-sensitive 
adhesive layer can contain any suitable pressure -sensitive adhesives such 
5 as an acrylic adhesive in accordance with conventional techniques. 
Particularly, pressure-sensitive adhesive layers having a low moisture 
absorption coefficient and an excellent heat resistance is preferred from the 
aspect of prevention of foaming or peeling caused by moisture absorption or 
prevention of decrease in the optical properties and warping of a liquid 

10 crystal cell caused by difference in thermal expansion coefficients. As a 
result, a high quality liquid crystal display having excellent durability can 
be produced. The pressure-sensitive adhesive layer can include fine 
particles to obtain optical diffusivity. Pressure-sensitive adhesive layers 
can be provided to appropriate surfaces if required. For example, a 

15 polarizing plate comprising a polarizer and a protective layer can be 

provided with a pressure-sensitive adhesive layer on at least one surface of 
the protective layer. 
| T When a pressure-sens adhesive layer is exposed on a surface of 

the polarizing plate or the optical member, preferably, the pressure-sensitive 

20 adhesive layer is covered with a separator by the time the pressure-sensitive 
adhesive layer is used so that contamination will be prevented. The 
separator can be made of an appropriate thin sheet by coating a peeling 
agent if required, and the peeling agent may be selected, for example, from a 
silicone-based agent, a long-chain alkyl-based agent, a fluorine -based agent, 

25 an agent comprising molybdenum sulfide or the like. 
| T The aboye/described members 

optical member, such as a polarizer, a transparent protective film, an optical 
layer and a pressure -sensitive adhesive layer, can have ultraviolet 
absorption power as a result of treatment with an ultraviolet absorber such 

30 as an ester salicylate compound, a benzophenone compound, a benzotriazole 
compound, a cyanoacrylate compound, and a nickel complex salt compound. 
| T Polarizing plates accprding to tta 

preferably for forming various devices such as LCDs. Such a polarizing 
plate is arranged on at least one surface of a liquid crystal cell in order to 

35 form various devices such as a liquid crystal display. The liquid crystal 

display is selected from devices of conventionally known structures, such as 
transmission type, reflection type, or a transmission-reflection type. A 
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liquid crystal cell to compose the liquid crystal display can be selected from 
appropriate cells of such as active matrix driving type represented by a thin 
film transistor, a simple matrix driving type represented by a twist nematic 
type and a super twist nematic type. 

v Whenj?^ both 

surfaces of a liquid crystal cell, the polarizing plates or the optical members 
on the surfaces can be the same or can be varied. Moreover, for forming a 
liquid crystal display, one or at least two layers of appropriate members 
such as a prism array sheet, a lens array sheet, an optical diffuser and a 
backlight can be arranged at proper positions. 
T The present invention ^ 

referring to Examples and Comparative Examples. 
^(Example l) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (9X7 5RS , haying a polymerization degree of 2400 and a thickness 
of 75 |xm) in a first bath (a 30°C aqueous solution containing both iodine and 
potassium iodine (KI)) while stretching to 3 times, further stretching in a 
second bath (a 55°C aqueous solution containing both boric acid and KI) so 
as to stretch the film to 6 times in total its original length. Later, the 
polarizer was adjusted to have moisture content of 6% by means of a dryer 
and a humidifier under controlled condition for temperature, humidity, air 
volume, and time. Subsequently, TAC films were bonded to a top and a 
bottom surface of the polarizer through a PVA-based adhesive in order to 
provide a polarizing plate. A value for the moisture content is obtained bv 
a calculation based on an equation of moisture content (%) — [(A - B) / B] x 
100, when A denotes weight of the polarizer before bonding and B denotes 
weight of the polarizer after being kept in a dryer of 120°C for seven hours. 
.(Example .2) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co . , Ltd. (^X75RS) in a fir st bath (a 30°C aqueous solution containing both 
iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 15% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA-based adhesive in order to provide a polarizing plate. 
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j(Example3) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (§X75RS) in _a .first bath (a 30^ 

iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 26% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA-based adhesive in order to provide a polarizing plate. 
^Comp^ative Example 1) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 
Co., Ltd. (§X75RS) in a first bath (a 30°C ajg^epus solution containing both 
iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 4% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA-based adhesive in order to provide a polarizing plate. 
^Comparative Example 2) 

A polarizer was obtained by dyeing a PVA film supplied by Kuraray 

Co . , Ltd. (gX7 5RS) in a fir s it b ath (a 3 0 0 C aque pus solution containin g_bqth . 
iodine and KI) while stretching to 3 times, further stretching in a second 
bath (a 55°C aqueous solution containing both boric acid and KI) so as to 
stretch the film to 6 times in total. Later, the polarizer was adjusted to 
have moisture content of 35% by means of a dryer and a humidifier under 
controlled conditions for temperature, humidity, air volume, and time. 
Subsequently, TAC films were bonded to both surfaces of the polarizer 
through a PVA-based adhesive in order to provide a polarizing plate. In 
Comparative Example 2, however, irregularities occurred in the surfaces of 
the polarizing plate due to the drying treatment for bonding to the TAC film, 
because the moisture content was as high as 35%. 
T Thepolarizin 

Examples 1-2 were evaluated. Optical properties to be measured were 
transmittance and a polarization degree for each plate. An instrument for 
measuring surface roughness shape (SURFCOM 470A supplied by TOKYO 
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SEIMITSU CO., LTD.) was used for measuring centerline average 
roughness (Ra) in a direction of the polarizing axis of the polarizing plate (a 
direction perpendicular to the stretching axis) and also mean spacing (Sm) 
of irregularities forming the streaks. Streaks were checked visually for the 
polarizing plates. The results are shown in Table 1. 
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.Table 1, 
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As indicated in Table 1, values of the centerline average roughness 
5 (Ra) for the polarizing plates (Examples 2*3) of the present invention were 
small, and the mean spacing of the irregularities (Sm) was unmeasurable. 
No streaks were recognized visually. Pale streaks recognized in the 
polarizing plate of Example 1 were not a substantial obstacle in use. 
| T ...Fpr.the .polarizing plate 
10 produced under a condition of humidity out of the claimed range, the 

centerline average roughness (Ra) was remarkable and the mean spacing 
(Sm) was large. Moreover, streaks were recognized visually. The 
polarizing plate in Comparative Example 2 was good for the centerline 
average roughness (Ra) and the mean spacing (Sm). However, the 
15 polarization degree was inferior, and irregularities in the surface were 
recognized, resulting in inferior appearance. 
| T As mentioned above, the present invention provides a polarizing 

plate having improved appearance and also a liquid crystal display 
comprising the polarizing plate. In a method for producing the polarizing 
20 plate by bonding a protective layer on at least one surface of a polarizer, 
moisture content of the polarizer is limited to a range from 5% to 30% so 
that the protective layer would not have substantial irregularities like 
record grooves on the surface, which would be caused by stretching of the 
polarizing film. Such a polarizing plate can provide clear images even 
25 when reflected light is applied. Moreover, the method of the present 
| invention can provide a polarizing plate haying transmittance of at least 
35% and a polarization degree of at least 90%. 

The invention may be embodied in other forms without departing 

from the spirit or essential characteristics thereof. The embodiments 
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disclosed in this application are to be considered in all respects as 
illustrative and not Limiting. The scone of the invention is indicated by the 
appended claims rather than by the foregoing description, all changes that 
come within the meaning and range of equivalency of the claims are 
intended to be embraced therein. 
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